of the same subject is also available (https://catalog.coriell.org/1/HuRef). England Biolabs, Ipswich, MA) in 1x fragmentation buffer and 1x BSA. Reaction was 1 1 5 kept on ice for 5 minutes before adding the fragmentase and was incubated at 37 °C 1 1 6 for 20 minutes. The reaction was stopped by addition of 5 μ L of 0.5 M EDTA. DNA was purified from the reaction mixture using 0.9x by volume AMPure XP beads buffer. Six independent fragmentation reaction replicates were performed, and the 1 2 0 sizes of the DNA were analyzed using Agilent 2100 Bioanalyzer before library 1 2 1 preparation. Reads were trimmed at the 3' end to a uniform length of 100 bp using FASTX toolkit 1 4 8 (http://hannonlab.cshl.edu/fastx_toolkit/; version 0.0.13). The trimmed reads were and calculations of insert-size and coverage information was performed using Picard 1 5 5 (http://picard.sourceforge.net; version 2.17.10). with biotinylated junction adapters and fragmented to about 7-8 kb on average in a The tagmented DNA fragments were purified by adding 2X the volume of DNA using BluePippin (Sage Science). The 0.75% DF 3-10kb Marker S1 -Improved 1 8 1
Recovery and the 0.75% DF 10-18kb Marker U1 protocols were used for size 1 8 2 selection on the BluePippin for insert sizes 5 kb and 12 kb respectively, and 0.75% 1 8 3 DF 1-6kb Marker S1 protocol was used for insert size 2 kb. The "Tight Selection" Circularized DNA was then transferred to T6 (6×32 mm) glass tube (Covaris, Part# We find that shearing twice creates a tighter final library size distribution which leads 1 9 5 to a higher fraction of pass-filter clusters during the Illumina sequencing step. The mate pair fragments within the sheared DNA fragments contain the biotinylated 1 9 7 junction adapter and were selected by binding to Dynabeads M-280 Streptavidin The size distribution of the library was determined by Agilent Technologies 2100 2 1 3 Bioanalyzer (High Sensitivity Assay), and the indexed library concentration was 2 1 4 measured by the Qubit dsDNA HS Assay Kit (Life Technologies, Cat# Q32851). Illumina Nextera Mate Pair junction adapter sequences were first trimmed using settings in order to maximize the number of long-insert pairs. Nxtrim outputs four sets 2 3 0 of reads, designated "Mate Pair", "Paired-End", "Singleton", and "Unknown." "Mate This is most likely because the junction adapter sequence sits in the un-sequenced 2 3 7 portion of the template, thus whether reads are "Mate Pair" or "Paired-End" cannot be insert-size and coverage information was performed using Picard 2 4 7 (http://picard.sourceforge.net; version 2.17.10). Research) was first verified as high molecular weight (>15 kb) by running 60 ng, for all mate-pair libraries. HuRef/Venter genome. 10,000,000
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